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a temperature that lubrication would become impossible.
Engines become more efficient as this heat loss is reduced,
but care has to be taken to limit the reduction at the point
where there would be risk of the lubrication failing. If the
lubrication did so fail the piston would seize and the engine
be seriously damaged. In a four-stroke engine of the usual
type the temperature of the gases inside the cylinder will vary
during the cycle from about 20° C. to 1500° C. This is a large
range, but it is found that the wall temperature	even that of
its innermost face—does not pass through anything approach-
ing so large an amount. With a temperature range in the gas
of the amount mentioned the total temperature range in the
inner face of the wall will not exceed about 10° C. And even
this small range is but skin-deep. It has been shown mathe-
matically, and confirmed by experiment, that at a depth below
the inner surface of the .wall of ^ inch the temperature range
is only about -^^th part of the range at the surface. The
following comparative statement can therefore be given as an
illustration:—
Eange of temperature in gas—about 1500° C.
„	„	,,     in wall surface—about 10° C.
„	„	„     Tij inch deeP i]a wall—about ¥V° c-
For all practical purposes, therefore, the wall temperature
as a whole does not vary from moment to moment during the
cycle.
The temperature is different, however, in different parts of
the length of the wall. Thus, the wall is hotter near the com-
pression head than it is at the other end of the cylinder. This
is because most of the heat loss occurs at the beginning of the
stroke, in the clearance space, where the highest gas tem-
peratures are found. The consequent varying amount of
expansion in the different cylinder parts renders the metal
liable to crack unless the design provides room for expansion..
Cylinder heads and pistons are the most difficult parts to pro-
tect against cracking, particularly in large engines. But if
fixed joints between metal faces necessarily at different tem-
peratures are replaced by sliding ones, much of the trouble
mav be removed.

